The growing economies and the increase in urbanization have increased the process of waste production. Recycling of the wastes resulting from economic processes through certain operations would both decrease the amount of wastes and the need for area to store them and minimize the demand for virgin resources in production. This study aims to examine the socio-economic factors that are effective on recycling from macro perspective. Therefore, a Panel Data Analysis was conducted with data of 31 European Economic Area (EEA) countries concerning the period from 2004 to 2014. In the model used in the analysis, the recycling rate is represented by the packaging waste recycling rate. As an independent variable, Education, Income, R & D expenditures, Resources and Agricultural sector added values were used. As a result of the analyses conducted in this research it was determined that education and amount of resources are in a positive relationship with recycling rate while income levels and the agriculture sector are in a negative relationship with the recycling rate.
Introduction
Rapid and uncontrolled population growth coupled with increased human needs forced businesses to consume more resources. The increase in resource consumption disrupts the natural balance and harms the environment. At this point, the importance of recycling comes to light. Moreover, the fact that natural resources are not distributed homogeneously around the world has led some countries to become "poor" in terms of natural resources and "rich" in others. Countries that are poor in terms of natural resources attach more importance to recycling in order to protect themselves from the external dependency and the fluctuations in natural resource prices. In the traditional economic system, the existing production and consumption styles are often based on the linear principle. Sources are extracted, processed, used and eventually discarded as waste. Thus, wastes are typically disposed of by burning or storage. In both cases the materials are withdrawn from the circulation or destroyed. Such a linear economic model can only function if there are unlimited resources to satisfy endless demands. However, a linear economy will inevitably encounter limits. At the center of the circular economy concept, the value of materials and products is kept as high as possible. This high price helps minimize the need for new materials and energy input, thus reducing the environmental stress associated with the product life cycle (European Parliament, 2017) .
The concept of cyclical economy is associated with the concept of 3R. The concept of 3R stands for Reduce, Reuse and Recycle. Recycling has been a fundamental part of sustainability for many years. Recycling is also an important factor in the cyclical economy (Murray et al., 2017) . Although recycling is perceived more as behavior of individuals in the literature, recycling basically develops as the collective behavior of society as a whole. The education and income levels of the individuals in the society, institutional structures developed for recycling, incentives and penalties affect recycling behavior. For instance, in terms of recycling of textile products, motives such as conscience and helpfulness play an important role and used clothes are recycled via municipalities. However, in terms of recycling of glass, metal and plastic materials social, economic or political motives are more effective (Hawley, 2006) . In this perspective the European Parliament with its directives has been encouraging countries to determine their recycling goals in macro terms and it designs legal and institutional proposals needed for realizing these goals. As a result, the need for approaching recycling through a macro perspective becomes evident. In this study, socio-economic factors influencing recycling were examined from a macro perspective. For this purpose, education, income level, and some other variables will be tested with a model covering the European Economic Area (EEA) countries by establishing a simple panel data model with macro factors.
Recycling in European countries
A side effect of high Gross Domestic Product (GDP) is the large amount of wastes per capita. The European economy is still producing in a mostly linear economic system and with make-take-disposal principle. Recently this approach has started to be replaced by circular economy. Zero waste, resource productivity, reusing and recycling are the basic determinants of this process (European Parliament, 2017 ).
Europe has been conducting studies on the necessity and application of the cyclical economy. The standards and rules that European Union member states are supposed to obey have been determined. Different regulations regarding waste management and recycling in particular are still being made. It is one of the main objectives to improve the environmental structures of the Member States of the European Union with these regulations. Countries that are members of the European Union are in the process of creating a rapid waste. Source: Eurostat, 2017 According to figure no. 1, between the years 2005 and 2014, a constant increase trend was observed in waste generation, recovered and recycled waste rates. Despite a decline between 2008 and 2009, the increase continues in all three rates, especially after 2009. The economic crisis that was experienced during this period had a great effect on this decrease between 2008-2009. A serious gap was observed between the amount of waste generated and the recovered and recycled waste rates.
The most important waste comes from packaging and package waste. The distribution of these packaging wastes by type is shown in figure no. 2. As much as 41% of the resulting packaging waste is made up of paper and cardboard waste. This is followed by glass and plastic waste with 19%. Source: Eurostat, 2017 The European Union has published the European Parliament 
Literature review
It is seen that the studies on the recycling rates in literature are mostly done through a micro perspective. The data obtained via survey method are generally used in these studies. The studies include research on the recycling behaviors of households, explaining the recycling behavior of the country and even several different countries. There are also studies that examine the recycling rate of different materials. It is possible to point out that the perspective of the micro perspective is related to household recycling studies. Saphores and Nixon (2014), with a national survey conducted in 2006, in U.S.A., examined the determinants of house recycling for 4 items, aluminum, other metals, glass, and plastics. In the study, either generalized ordered logit or multinomial logit models were used. As a result of the analysis, it was determined that the most important determinants of household recycling are the attitudes of people towards recycling. Jenkins et al. (2003) measured the impact of socio-economic and institutional regulations on the recycling rates of five different materials. In survey results conducted by e-mail at central 20 settlements in the United States, it was concluded that the level of education and income significantly influenced the recycling rate.
In Bezzina and Dimech (2011) study, the impact of attitudes and behaviors and socioeconomic factors on recycling in Malta was investigated by the survey method. The findings show that the "personal recycling attitudes, norms and skills" and "satisfaction with service provided" variables affect the recycling attitude in Malta. The study was based on the Theory of Planned Behavior (TPB) approach. There are many studies to measure the effect of people's behavior on recycling using this approach. Some of them are Tonglet et al. (2004) , Siti and Kamisah (2010) , Zhang et al. (2015) , Scalco et al. (2017) . Colesca et al. (2014) developed the WEEE behavior model with the data obtained by the survey method in their research in which they examined factors that are effective on recycling (WEEE) in electronic products in Romania. In the created model, socio-economic factors such as age, education and income are influential, and institutional supports are found to be effective in addition to the factors such as environmental norms and recycling information.
Afroz, Hanaki and Tudin (2011) examined the factors that affect the waste generation of the dwellings conducting interviews with 402 participants in Dhaka city of Bangladesh. As a result of the study in which the Ordinary Least Square Regression Model was used, it was determined that Dhaka city was significantly affected by household size, income, environment, and willingness to separate the waste. Guerin et al. (2001) have tried to determine the socio-economic factors of recycling with hierarchical regression analysis using the survey results obtained in 15 different European countries. It was learned from the result of the analysis that environmental activation alone is an important variable affecting recycling in Europe. Pinka et al. (2012) examined socioeconomic factors affecting household solid waste generation and composition in Freetown Sierra Leon. In order to do this, solid waste
AE
The Socio-Economic Determiners of Recycling: An Analysis on European Countries Through a Macro Perspective generation and composition as well as family size, education, income level among others variables were used. As a result of this study, it was determined that the production and composition of solid waste in Freetown was significantly influenced by the average family size, employment status, monthly income, and the number of rooms / rooms used by the families. These studies which were conducted through a micro perspective tried to explain the behavior patterns of the households. This approach basically focuses on individualism. However the concept of recycling is quite sensitive to some certain variables such as the organizations of the government concerning recycling, incentives and the attitude of the society in general. Therefore, it is necessary to examine recycling from a macro perspective as well. Despite this need for a macro perspective in recycling studies, the number of such studies is rather limited in literature. When studies on the macroeconomic level are examined, it is visible that some national indicators are used. It is possible to rank the indicators that reflect a nation as a whole, as follows: Government Policy, Government Finances, Waste Characterization, Waste Collection and Segregation, Household Education, Household Economics, Waste Management Plan, Waste Management Administration, Waste Management Personnel Education, Local Recycled-Material Market, Landing Availability (Marinescu et al., 2016) . These twelve factors are mostly used in countries' studies on municipal solid waste management (MSWM) (Troschinetz, 2005) . One of the studies on recycling from the macroeconomic point of view belongs to Marinescu et al. (2016) . In this study, the influence of socioeconomic factors or variables on the collection rate of e-waste or electronic waste (also called WEEE-Waste Electrical and Electronic Equipment) was investigated. The data of the 20 EU member countries between 2007 and 2013 were used. In the study, the effect of the Population, the Minimum Wage, the Median Age, and the Unemployment Rate on e-waste collection rate was investigated by creating a Multiple Linear Regression Model. As a result of analysis, it was determined that the Age of a person has the highest impact on the collection rate of WEEE. The Minimum Wage had the lowest effect on the collection rate of WEEE and it was followed by the Unemployment Rate.
The above mentioned macroscale studies ignored the effects of the amount of a country's resources, the technological means and the agricultural sector. For instance, the countries with a developed agricultural sector would not prefer to store wastes on the land which is appropriate to be used for production. Besides, those countries which do not have the necessary technology of waste processing would not be able to set up the organizations needed for recycling. Also, the countries lacking resources would prefer to compensate for this need through recycling.
Research methodology and data
The model in Equation 1 will be used to analyze the socio-economic factors that are effective in the process of recycling the wastes produced as a result of economic processes from the macro perspective. The model in equation no. 1 was created out of the microperspective studies made in this area. The model is the following. : It represents the amount of the source to be used as input for the country. For this, Mineral Rant values from WDI are used as proxy. Minerals included in the calculation were tin, gold, lead, zinc, iron, copper, nickel, silver, bauxite, and phosphate.
: The variable used to represent the educational level of the country. The values calculated by WDI as the ratio of education expenditures to GDP of countries were used.
: It shows the importance of agriculture in the country. In the total added value, the data provided by WDI as share of agriculture was used.
This model is set up to test the idea that as the educational level of the country, its income level, its technological capacity, the importance of agriculture increase and the amount of resources decreases, recycling will increase. In studies conducted at the micro level, incomes of households and education level are the generally used variables. The recycling rate and technical capacities of the countries are also likely to be effective on recycling. On the other hand, countries that suffer from scarcity of natural sources (especially metals and minerals) are likely to want to overcome this strain by recycling. Moreover, countries with higher agricultural activities than other countries are expected to use precious agricultural land for production purposes instead of storing wastes.
This model includes the European Economic Area (EEA) countries. The EEA consists of 31 countries, including 28 European Union member countries and Liechtenstein, Iceland and Norway. The data of these countries concerning to the period between the years 2004 and 2014 were analyzed by sampling. The availability of data relating to the recycling rate at the time of selection of this sample and the date range has been used as a basic criterion. Analysis will be performed using the model Simple Panel Data Method in equation no. 1. Simple Panel Data Method can be realized with three different techniques. These are Pooled OLS, Fixed Effects and Random Effects. Among these three different techniques the one to be used was chosen by F-Test, Lagrange Multiplier Test (Breusch Pagan) and Hausman Tests.
Result and discussion
Descriptive statistics related to the variables used in the analysis; mean, median, maximum, minimum, and standard error are given in table no. 1. The mean and median values of the descriptive statistics for the variables in the model in table no. 1 are indicative of how close the data is to normal dispersion. In cases where the data have a standard normal distribution, the mean and median values approximate each other (Pett, 1997) . (Urban, 2015) . Restricted and unrestricted models are required to perform this test.
Unrestricted Model: = + 0 : = ; 1 : ≠ If the Hypothesis 0 is not rejected; it will be = in such a case, a classical model is accepted and a solution is made by using the pooled EKK technique. Otherwise, the Fixed Effect Mode will be valid. The Breusch-Pagan Lagrange Multiplier Test is used to make a choice between the Pooled Method and the Random Models (Block, 2009) . The hypothesis that the variance of random effects is zero is as follows; 0:
In case the variance of the unit effects is zero, it indicates that the model will be analyzed with the Pooled Model. The results of the Breusch-Pagan Test are shown in table no. 4. When we examine the test results in table no 4, the 0 hypothesis is rejected when the probability value is smaller than 0.05. In this case, it was concluded that the Polled OLS model was rejected. It is understood from the analyses above, the pooling of the model in equation no. 1 was not appropriate. After the validity of the pooled model is rejected in the Simple Panel Data Analysis, it is now necessary to test which of the Fixed and Random Effect pairs should be preferred.
The hypothesis as to the Hausman test is established as follows (Wang et al., 2015) :
There is no correlation between explanatory variables and unit effects.
1: : There is a correlation between explanatory variables and unit effects. The Hausman Test tests the testing with statistics that fit the x 2 (chi-square) distribution. The Hausman Test, tested with this statistic, is shown in table no. 5. However, this variable has a value close to the significance level of 10%. For this reason, it will be useful to emphasize the positive relation of RD variable on recycling rate. The greatest impact on the recycling rate is generated by the RES variable. This variable is followed by the variables RD, LnGDP, EDU and AGR respectively according to the effect size.
Conclusions
Recycling can be roughly described as the regeneration participation of inputs used in production. For this process, besides the attitudes and behaviors of the individuals, the socio-economic structure of the country is very important. This study examines the socioeconomic factors which are effective on recycling. For this purpose, the Simple Panel Data Model covering the years from 2004 to 2014 was established on 31 European countries. As a result of the analysis, it has been concluded that the income level, education, resource level, technological level and the agricultural sector are influential on the recycling.
Although the world population has increased 6-fold during the last 200 years, the urban population increased almost 100-fold during the same period. Some of the wastes resulting from the phenomenon of urbanization are recycled while the rest is stored. The land and parcels used for storage are located on resources like agricultural fields and available groundwater resources which are very important for present and future generations. The increase in recycling rates would in turn decrease the size of the land used for these aims (Leao et al., 2001) . As a result of the study, it was determined that the decrease in the share of the agricultural sector in the total added value in the countries caused the recycling rate to decrease. This result may be interpreted as an inverse situation with the expectation, but it can be interpreted as the fact that an increase in the value added by agriculture causes a decrease in the value added by services and industrial sector. Thus, the increase in the value added by agriculture means a decrease in the value added by the other two sectors, and consequently the amount of waste to be recycled is reduced.
The relationship between income and recycling was not clearly explained by the previous studies conducted through a micro perspective. While some studies, such as Jenkins et al. (2003) , proved the existence of this relationship; some other studies, such as Colesca et al. (2014) , were not able to detect any relationship at all. This result reveals that if the study is conducted in different regions or countries, the outcomes will also differ. According to the results of this study, an increase in income reduces the recycling rate. However, the level of public consciousness is expected to be in high-income societies and the public is expected to have placed institutional structures in recycling; as a result the recycling rate should be high. However, the case was just the opposite of this expectation in this study. This result can be interpreted as the fact that countries with high income levels do not care about the recycling sector, they obtain the resources they need from the raw materials or these countries do not need the savings that the recycling sector will bring.
Another result contradicting the expectation is related to the resource level. The increase in income from resources (especially minerals) increases the recycling rate. This can be interpreted as the fact that due to an increase in the amount of resources, the amount of the waste that can be recycled increases, which in turn feeds the recycling industry. There are two variables with coefficients that are consistent with expectations. These are education and R & D -Research and Development expenditures that show the technical capacity of the country. Although R & D expenditure gave results which are statistically insignificant (close to 10% significance level), the mark is in line with expectations. It can be concluded that due to the development of the technical capacity of the country, recycling rates increase. Similarly, an increase in the level of education results in an increase in the recycling rate. It is also possible to conclude that a society of educated individuals act responsibly towards recycling. A similar result was underlined by Jenkins et al. (2003) and Pinka et al. (2012) in their studies through micro perspective. Jenkins et al. (2003) and Pinka et al. (2012) concluded that there is a statistically significant positive relationship between the level of education and the recycling rate.
Recycling is one of the most fundamental components of the cyclical economy. The determination of the working principle of this basic component from the macro perspective may be a guide for the policies that the decision makers will develop. The studies in the literature on recycling often look at the subject from a micro perspective and the exclusion of the macro perspective is a major drawback of recycling issue. With this study, it is expected that the existing deficiency may be eliminated and it may be a resource for the studies to be conducted in this area.
The possibility of examining recycling through a macro perspective was proven by both Marinescu et al. (2016) and this study hereby. The variables that were used in the model set forth in this study can be used, diversified and developed in new studies. The analyses may be repeated with data gathered from different country groups (such as OECD, G20, geographical groups etc.) and differences between these groups can be compared. Moreover, examining the effects of religious concepts which are important actors of behavior patterns on recycling would probably bring different viewpoints to the macro perspective.
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